ABSTRACT
INTRODUCTION
Radical prostatectomy (RP) continues to be the "gold standard" in the treatment of localized prostate cancer for patients with a life expectancy of 10 years (1) . However, biochemical recurrence may occur in 27 to 53% within ten years after radical prostatectomy (RP) (1) (2) (3) and additional treatment may be required in 35% of these patients (1, 3) . High pretreatment levels of PSA, high grade Gleason score, advanced clinical and pathological stage and positive surgical margin (PSM) have been proven to be independent predictors of biochemical recurrence post-prostatectomy (4, 5) . Most of these predictors are related with the disease characteristics. Thus, the PSA recurrence appears to be related to the disease itself rather than the surgery performed in patients who underwent RP. In the present study, we investigated possible causes that may influence biochemical recurrence in post RP men treated for localized prostate cancer performed by different surgeons in the same medical center.
MATERIALS AND METHODS
A total of 602 patients who were diagnosed with clinic localized prostate cancer and underwent retropubic RP between May 1998 and April 2009 were retrospectively studied. Ninety two patients were excluded from the study due to positive lymph node metastases or lost follow-up. Following the EAU Guidelines on Prostate Cancer, the follow-up was conducted 3, 6 and 12 months post-prostatectomy during the first year, and every six months in the second year and thereafter with PSA level and digital rectal exam. PSA level ≥ 0.20 ng/mL by two subsequent measurements was defined as biochemical recurrence. We analyzed factors related to the disease or the surgery that may influence PSA recurrence (Table-1) .
Ten different surgeons performed the operations in accordance with the technique described by Walsh (6) . A modified pelvic lymph node dissection was performed in all patients. Surgical samples were stained with India ink in order to determine surgical margins and fixed with 10% formalin. Whole mount prostate and seminal vesicle examination was performed at intervals of 2-3mm. PSM was defined as neoplastic cells in contact with inked surgical margin (7) .
All statistical analysis was performed via SPSS 13 program and p value of ≤ 0.05 was considered statistically significant. Chi-square test, Student T-test, Logistic Regression and Multivariate analyses were used to examine correlation of variables and the PSA recurrence. Time of PSA free progression and its relationship with the variables were analyzed by Kaplan-Meier curve.
RESULTS
The mean follow-up was 89 months (12-114 months) and biochemical recurrence was detected in 120 (23.5%) of 510 patients. The time of the biochemical recurrence was observed to be 29.02 months (7-82 months) in average. Group 1: The variables which are considered to be related to the disease and patient were investigated in this group.
Patients mean age was 67 years old (43-81 y.o.) and no statistically significant relationship was detected between this variable and biochemical recurrence by univariate analysis (p = 0.36).
The mean preoperative PSA level was 11.1 ng/dL (0.32-65 ng/dL) and a statistically significant relationship was observed between the PSA levels and biochemical recurrence. It was also observed that the rate of the recurrence was 14.9% in patients with a PSA level ≤ 11.1 ng/dL and 36% in those > 11.1 ng/dL (p < 0.0001).
Likewise, strong correlation between the pathological stage and progression of the disease was detected. The rate of the biochemical recurrence was 56.9% in 128 patients who were considered to be cT2 prostate cancer but then observed to be pT3a (extraprostatic extension) whereas 18.2% in 318 patients with organ-confined (pT2) disease (p < 0.0001).
The mean rate of PSA recurrence was 44.4% in patients with a Gleason score of 7 and above whereas 11.2% in those with a score of 6 and below (p = 0.042). Similarly, the rate of biochecmical recurrence in the surgical sample was 52.6% in patients with a Gleason > 7 , and 15.5% in those with Gleason < 6 (p < 0.0001).
The rate of PSA progression was 34.7% in 192 patients whose biopsy sample analysis revealed perineural invasion (PNI) whereas 19.4% in patients without PNI (p = 0.03). Additionally, significant correlations between the presence of PNI in biopsy and PSM (p < 0.001), pT stage (p < 0.001), extraprostatic tumor extension (p < 0.001), and preoperative PSA level (p < 0.014) were detected. Although PSA recurrence was observed in 29.6% of patients with PNI in surgical specimen (356 patients), the percentage was only 20.9 in patients without PNI (p = 0.092).
Similar results were obtained when we analyzed the PSA free progression 5 year-survival and parameters regarding the disease and patient using the Kaplan-Meier method (Table-2) .
Group 2: The parameters related to the surgical treatment (surgeon's expertise).
It was observed that a PSM occurred due capsular incision during the dissection in 119 (23.3%) of 510 patients who underwent RP. The rate of biochemical recurrence was detected to be 56.6% in the patients of this group (p < 0.0001). It was observed that the mean blood loss was 420cc (50-2500cc) and there was no statistically significant finding between the blood loss and PSA recurrence (p = 0.24).
Walsh suggested to wait at least 6 weeks for tissue repair after the biopsy and then to perform RP (5) . In the present study, we analyzed patients who had been operated before and after the 6 week period post-biopsy, and the results did not attain statistical significance (p = 0.36).
Each of 10 surgeons operated on 51 patients (32-188 patients) in average whereas, no statistically significant relationship was observed between the surgeons and PSA progression (p = 0.18). Additionally, when number of procedures/surgeon and PSA progression was studied no statistically difference was observed (p = 0.16) even for the surgeon with the highest number of operations (188 cases). However, the rate of tumor incision by the surgeon with the highest number of operations was 17.02% whereas, the remaining nine surgeons was 27.01% (p = 0.026) ( Table-3 ). On the other hand, the rate of EPE was 32.9% in patients operated on by one surgeon whereas it was 20.5% in those operated on by the remaining 9 surgeons (p = 0.032). Table-4 summarizes the rates of 5-year survival without PSA progression and their relationships with other parameters related to the surgery.
While multivariate analysis showed positive correlations between biochemical recurrence and PSM (p = 0.042), preoperative PSA level (p = 0.002), and pT stage (p = 0.002), the most significant predictor for the recurrence was found to be with PSM.
DISCUSSION
The most common predictors of biochemical recurrence after radical prostatectomy are high pre-treatment levels of PSA, Gleason score, clinical tumor stage, pathological stage, and PSM (8-10). In our study, pre-surgery PSA level, clinical and pathological T stage, PSM, biopsy and surgical specimen Gleason score and the presence of biopsy perineural invasion were determined to be factors that correlated with PSA recurrence.
PSM is directly associated with biochemical recurrence after RP. PSM is defined as tumor at the inked margin of the excised specimen (7,11-13). Wieder and Soloway reported that the rate of PSM was 22.5% (12) in organ-confined disease. In the present study, PSM is evident in 23.3% of patients with organ-confined disease.
The incision of the tumor in patients with organ-confined disease is undoubtedly an important parameter related to surgical experience, which correlates with PSA recurrence (9, 14) . Felix et al. compared the results of one surgeon with the highest number of RP operations with other 10 surgeons and found that rates of PSA recurrence and PSM of the surgeon with the highest number of operations were significantly lower (15) . Similar results were obtained in other studies (16) (17) (18) (19) . In the present study, when the results of the surgeon with the highest number of operations (188 cases) were compared to the remaining 9 surgeons, the PSM rates were observed to be consistent with the literature. On the other hand, it was found that the rate of biochemical recurrence was not correlated with surgical experience. The effect of individual experience of the surgeon on the success of surgery is controversial. In the present study, the comparison between surgeons 
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(highest number of operations and other surgeons) revealed no significant differences. However, differences in EPE rates were noted. The capsular incision rate of the surgeon with the highest number of RP was significantly lower than other surgeons, whereas, EPE rates for the same surgeon were significantly higher, which may be explained by the selection bias of higher complexity and clinical stage patients for the most experienced surgeon.
The relation between PNI in biopsy specimen and biochemical recurrence is controversial.
Although PNI in radical prostatectomy specimen is very common, there is no clear evidence between PNI and disease progression yet, which is also demonstrated in our study. However, the correlation between PNI in biopsy specimen and biochemical recurrence was detected, although the reasons are not known. The PNI in biopsy specimen could be a predictor to determine the tumor aggressiveness (20, 21) , since strong correlation between PNI in the biopsy specimen and PSM, pathological T stage, EPE, and preoperative PSA level were found in our study. Positive surgery margin;
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CONCLUSIONS
Among the causes related to the surgical technique, which influence the biochemical recurrence, only PSM due to capsular incision is of importance. Although the surgeon's "factor" did not attain statistical significance, the significant relationship between the number of patients the surgeon operated on and rates of capsular incision indicates the importance of surgical experience. However, the clinical outcome after surgery for the treatment of clinically localized prostate cancer appears to be more related to the aggressiveness of the disease than surgeon's expertise alone.
